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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, with a comprehensive approach the energy, exergy, economic and environmental (4E)
Received 16 June 2016 analyses of an organic Rankine cycle (ORC) to produce combined heat and power (CHP) based on solar

Accepted 12 August 2016

Avaitable Online 15 October 2016 energy have been performed. In order to perform a plenary survey, after thermodynamic modeling of

the ORC, the study of the flat plate solar collectors (FPC), parabolic through solar collectors (PTC) and
gas-fired boiler as the energy supplier equipment in the independent or combination models, as well as

Keywords: : .

Oréanic Rankine cycle in the open or circulated state of the heat source flow have been done. In the open heat source flow
Solar energy state, the outlet flow of heat source at temperature of 80 °C is used to provide required heat in different
Cogeneration of heat and power sectors; however, in the circulated flow state, the amount of required primary energy is less than the

Environmental

Economic open heat source flow state. Also, the use of photovoltaic panels to provide the pumping power of cycle

is studied. The calculations show that the cost of produced power from lowest to highest is related to the
use of gas-fired boiler, parabolic trough solar collector, photovoltaic panels and flat plate solar
collectors respectively. Also, because of the efficient use of energy resources in the combined heat and
power generation (open heat source flow) compared to power generation (circulated heat source flow),
the energy and exergy efficiencies are increased %8.61 and %8.11 respectively; although the open heat
source flow system compared to circulated flow system require higher investment cost.
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RESCE Ssledoe sl

Sl 9 Ol Gleyes 9ds 5 (Te=25°C) 5L by ae
5938 Sl
b B e bz 25
s gsls
@0y sle eSSy Jw bz E5
J e Olx &5

277.6 (m°/h)

0.03366 (kg/s)
0.6731 (kg/s)

16 Gy o 0 ,eSUS slasy
302 3 050 Cou L,eSIST S slaws
906 (m?) SIS IS colne
%59.86 Sl 65, 003l

%74.25 Sl s o Sl 5, 003l
%11.36 SIS
Syt SIS
8.53 (kg/s) i) o slaygiSIS o Jlw bx £
85.30 (kgls) I Jbws bz 5
14 G,y o 40 SIS slasy
138 5L 3590 Sgatem SIS S Slas
260 (m?) o ouisS il yo JS colus
6471 (m?) o 0aiS 35 jeie JS Clue
%64.63 Sl 65, 003l
%75.91 Sl cdls s Sl (65,1 o3k
%12.68 SR easl
(T9=80 °C) ay (30,5 ooy g
59735 kg
253.4 (mh) b 8 ez b
Syt ,5SIS

12.80 (kg/s)
128.0 (kg/s)

lo,5:8IS” 5o Jww by> 25
I s obx &5

14 G,y o 40 eSS slasy
138 35 3590 Saatem SIS S Slas
259.2 (m?) b ouiss cdl o J5 coluw

6453 (m?) o 0asS 55 00 JS Clue
%61.71 Sl 555 a3k
%74.24 Sl s o Sl 65, 003l
%11.41 &55551 e83L

Salilysis
1036 (m?) S 050 Splilsgsd by colos

Jgaz glasdls ailess] 12 Jgaz 0 anb 5 cigw l eolarl

236


www.sid.ir

Obles 9 »30L,T M

LoyS 9 0lgs Ulojod 34d55 s 3w ygd ST (aSily 543 3 5 (4E) Llouzo gy 9§ 3Laidl (53,351 15 3l Jakxs

2700 24
2400 A ctot 2.2
2100 1 — — — Cosolarhyb F2

t1s S

—~ 1800 S =2

& F16 X

£ 1500 1 3

5 F14 2
2 1200 1 L, 2
< 900 - L1 3
600 L os ©
300 A F 0.6
0 . . . . . —L 04
315 325 335 345 355 365 375

7-out,,serries,solar (OC)
Fig. 8 Effect of Touseries in flat collectors on Aot and Cootarnyb

OlF anie p o5 la)gSIS s, Sl (e Ol sles Sl I8 JS
5 050 ,5SES IS b 5 oy

bl jo oad Al @S & Ggatem HFSIS s el (oyn b
Loy ondyer Somtem SIS Jitae S ooy cnl )3 e,
ik €S B o ek st spege 5SS oS5 Sl
Soote SIS pgaz o A1 5 10 Gladss 4z Lol
Oszed ol gl o, SIS gl Gl s slaws 4 wb sualiv
Ay (JS Ol 5 eaS Z8l,s g oaliS S peie s 050 JS mhaw
b aSysb sl JI8S sy oy eSS olasd 5 ooy ol
s 0L S e 3 9m JS b A5 slakss, Sl (sl
sy oy SIS Slaal 5 ads Ot anse S Cl e 5l s yse JS
e el Ban o5 Lz sbige (1B JS Ohyz £ 5 Al rals
3 byguslS slass EalS plis Lo SIS ) Gialidl g Cesle S (sinns

28 18
24 1 L
N collector /l 15 =
Cc
20 1 — — — - solar,hyb
/ot 3
8 16 @
o
= r 09 %
212 .
F06 @
8 1 O
4 4 03
0 T T T T T 0
0.1 0.3 05 0.7 09 11 13

Mource (K/S)
Fig. 9 Effect of Msource changes on Negitectors aNd Csotar,nyb

oy o Lo SIS olaa 4z )l ke Ol £ Sl 19 S0

S Olg anie g

7000 260
- 240 o
6200 - g
L 020 <
& 5400 A | 3
£ 200 E
1 L 180 &
4600 1 £
< 5
- 160§
3800 <

L 140

3000 120

9 11 13 15 17 19 21
Raw

Fig. 10 Effect of PTC raws number on Acor, Arectot aNd Migt

e 3k 9550 JS e gate sl eI ) Sl s 31110 S

G s a5 S bz 25 5 oSl yo g eaiss

237

($IYr) crls 55 51 ooliinl &0 40 laosis¥VT el (> )5 an 30 12 Jgus
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